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ABSTRACT  
 
Through the cable internet speed levels incerased and prices decreased which led to great user 
satisfaction, however, still there are certain issues needed to be revealed in order to achieve a 
greater level of service quality and also to meet the consumer needs. 
The purpose of this project is to evaluate problem-solving solutions for the information 
system of the HS cable internet. After a brief analysis of the cable internet history and IS 
structure the project focuses on lacks and problems detected during the analysis, 
implementing new software applications with the aim of detecting and preventing problems 
the HS cable internet deals with. Beside problem detection and prevention another task was to 
accelerate the problem-solving process by implementing another application, related to the 
problem detection software, which will print intervention prescriptions on site fulfilled by the 
workers in charge. Implementing these ideas will also lead to a better operator-user 
relationship, since problems will be detected, prevented and solved in a quicker time frame. 
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The cable internet was a revolution for enabeling users to access the internet. The previous 
technologies were far from user-friendly, offering low speed levels and high prices. 
As known in telecommunications cable Internet is a form of a broadband Internet access that 
uses the cable television infrastructure. Cable Internet is the bridge from the Internet provider 
to the subscriber. It is connected to the existing cable television network infrastructure but 
also many factors are important such as telephone networks, cable modems and providers. All 
these fact are crucial for providing the best service to consumers. [1] 
 
The HS cable television and internet exist since the year 2005. From the very beginning on 
great efforts were made to ensure a competitive position on the market. Also the gaining of 
pottencial users and their trust was a big issue since the cable internet technology still was 
unknown territory at that time. But that condition should not last for long. 
 Soon people realized that through the cable internet speed levels incerased and prices 
decreased which led to great user satisfaction . Through years of hard work and improvement. 
the HS cable internet became one of the leading providers at the domestic market. Although it 
was a long and hard way to go, now a days the HS cable internet provides its services for 
more than 15.000 users.  
 
The key of success, as in any other business, was a well organized and accurate infrastructure. 
However, while revising the information system of the HS cable internet author realized that 
still there are certain issues and operator/user relationship problems needed to be revealed in 
order to achieve a greater level of service quality and also meet the consumer needs. Together 
with the technician team of the HS cable internet author tried to evaluate problem solving 
solutions by revising and improving the current information system. 
In order of being able to recognize the lacks and potential improvement strategies for the HS 
cable net, author naturally first had to get an insight to the current information system. The 
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technicians at the HS cable net help desk guided me through the entire infrastructure , 
explaining me the purpose, services and tasks of the same. Author summarized the basic 
information about the current information system, visualizing the whole matter with a scheme 
of the originally implemented system.  
After getting a clear overview of the main tasks, author was able to start with the problem 
recognition and the problem area detection. Further on the work deals with the segments in 
which problems were occurring, describing the nature of the detected problems. The gained 
information here enables us to evaluate problem detection criteria.  
Beside the criteria for problem detection it was also necessary to define the real parameters 
based on which values the problems will be detected.  The next step is the order issuing in 
sense of taking action after the problem detection. At this stage we introduce our problem 
solving solution, the new software application, describing its nature and purpose. 
The last stage of the problem detection and prevention is the order issuing and printing part. 
In other words, in this phase orders are being issued and printed to be accomplished by 
technicians at the user addresses. All stages are visually supported by schemes and database 
screenshots, so the whole process could be understood more clearly. 
 
 
 
 
 
 
 
 
Current information system description  
( before implementing the problem solving software application) 
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The information system of the HS cable internet was originally purposed for information 
revision in order to create a service payment bill based on a contract. The services mentioned 
include cable TV, internet services via the HS cable TV infrastructure (cable internet) and 
digital television. When talking about these issues it is important to consider the following 
tasks: 
- the registration of new users as well as the activation and de-activation of already 
existing users 
- the creation of analytic user cards for service payment tracking  
- the printing of bills 
- oversight over the consumer’s spending over a internet based access [2]  
 
 
                          Figure 1. Scheme of the originally implemented information system 
Problems with the old information system 
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Although the present HS cable internet information system was based on a good concept, still 
it was not efficient enough to deal with the problems that occurred over the time. Problems 
occurred in the following segments: 
1. The records for ordered interventions concerning: 
    -  Mistakes made while issuing the intervention orders: 
 Lacks in order records (insufficient information about users) 
 Delays with order issuing and interventions 
 The lost of orders caused by inobservance of technicians in charge 
-Lack of information for the statistical processing: 
 The missing of a database for storing the information about the 
intervention order issuing 
 Order searching by predetermined criteria (time frame, user address etc.) 
was not possible 
 - Mistakes made during order returns 
 Mistakes concerning records about the user and technician in charge         
2. Vague information about end user link statistics 
    - The link statistics are conditioned by the signal quality  
    - Lack of records about present link statistics 
    - The need for preventive actions in order of improving service quality 
    - Report creation and problem identification at the net location/segment 
All in all the problems with the current information systems reflected in a lack of segments 
for modem monitoring on the user side, in the hard realization of keeping statistic records 
about the number of accomplished interventions at a single user’s account and the number of 
overall interventions and issued orders. Another difficulty was the impossibility of taking 
preventive actions in sense of modem monitoring in real time, based on which, potential 
problems could be identified and solved without causing the user any trouble with it.  
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Since the current information system did not have the necessary segments for the problem 
solving solution, improvement measures had to be evaluated.  
The main focus was on the problem prevention and detection segment and also on the ordered 
intervention records. The whole problem solving idea was first visually sketched:  
 
 
 
 
 
 
  
                                                   Figure 2. The problem-solving solution 
Problem detection 
Problems can be detected in two ways: 
      1.By a user reporting the problem 
2.By an application for searching real parameters predetermined by a given criteria  
To understand this it is first necessary to define the real parameters based on which values the 
potential problem will be detected. 
 
The issuing of intervention orders  
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The procedure for issuing an intervention order is based on two principles: 
1. Issuing of an order based on a problem report 
2. Issuing of an order based on the application search results ( following a predetermined 
criteria)  
The issuing of an order based on a problem report 
Obviously this type of order issuing is based on user reports. The necessary information is 
gathered based on the user requests at the help desk.  
The issuing of an order based on the application search results 
With the increase of HS cable internet users, the previously mentioned way of order 
issuing becomes more and more insufficient for enabling a high quality service. The 
reasons are as following: 
1. The technicians are spending too much time on single user problems since they are not 
informed in detail about its nature.  
2. The quality of the done work is not measurable 
3. Actions for problem prevention are hard to enable 
Because of these reasons it often came to great user dissatisfaction. Sometimes they had to 
wait up to 24h for problem/solving action. Since the number of users was growing rapidly 
from day to day, preventive actions had to be taken to keep a reasonable quality level of user 
satisfaction with the goal of keeping already existing users and also attracting potential users 
of the HS cable internet. This could be only done by improving the efficiency and speed of 
the technicians on site. 
The order issuing using the application is done by 4 steps: 
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1. The application is gathering and storing the signal values both from the cable modems 
and also from the CMTS. 
2. The database is being searched for modems which values are depart the regular ones. 
3. The assignment of the problematic signal to the corresponding user. 
4. Order printing including a detailed problem description and instructions for problem 
solving actions on court.  
Before describing the application nature lets first take a look at the stages a modem has to 
pass for registering on the net, so the end user could access the internet. At the figure 3 the 
single steps are shown. [3] 
                                         
Figure 3. Registration stages [8] 
 
The cable modem first has to be sinchronized to the downstream freaquency of the 
CMTS,after which the CMTS is sharing information to the cable modem hronologicaly, 
from the first to the last upstream until the modem sinchronizes to the one that is covering 
that area. At the next step the cable modem is sending a DHCP request which is being 
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delivered to the DHCP server. The server in return responds with an IP adress which will 
be used by the modem , and also with the IP adress of the TFTP server and the 
configuration file for the modem. After receiving the response of the DHCP server the 
cable modem is downloading the configuration file from the TFTP server.The last step is 
the verification,then the cable modem is ready for use.  
Database review 
 
                                      Figure 4. Information about the user modem 
 
Like already mentioned the application is storing the values to the database, in this case a 
MySQL database is being used. The database is reloading every 12 hours with new 
information which automatically become available for browsing over the web interface.  
 
 
 
Figure 5.. Web interface for modem search 
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In the following example the option for showing all the modems that have the SNR value 
below 27dB is chosen, the result is shown at the picutre below:  
 
 
 
Figure 6. List of modems given by a predetermined criteria 
 
From the gathered results we can clearly see that all the modems that have their SNR value 
below 27dB have working problems. We can also evalute this from the number of lost RF 
connections with the CMTS,number of errors during package transfers ( both,debugged and 
those that could not have been debugged). 
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The information gathered from the cable modem need to be associated to the already existing 
billing application where the user information is stored. The association is being done through 
the cable modem MAC adress , which is automatically being stored at the billing application 
when the user registers [6]. Other information being also stored are shown below : 
 
Figure 7.User information 
 
How these information look like for some existing users is shown below : 
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Figure 8.Various user information 
The information important for us are the user name, adress and phone number. Additional to 
these information , the signal value is being enrolled at the order that the technician takes 
over.  
The tracking of the technician's work is enabled by using the application for the real time 
information download from the modem . The application is  developed in the C++programing 
language, using SNMP ( Simpe Network Management Protocol ) for information gathering 
from a cable modem in a given interval, in our case - every second. This application enables 
us keeping record about our technicians work on site, having also a clear picture of the results 
of his work.  
 The aim of this measure is that the signal correction is being made without the intervention of 
the user.In some cases the user doesn't even notice some interventions. 
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                                           Figure 9 Real time modem monitoring [9] 
 
 
This way preventive actions are being taken even before it comes to the case that a signal 
problem occures which leads to modem work difficulties. The technician comes on site and 
takes the signal to an optimal level. That way great user satisfaction is achieved- the problem 
is prevented on time, there is no need for the user to call our help desk and to wait for actions 
to be taken 
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                                      Figure 10 Improved search information system segment  
 
Using the database as an information source for keeping records about the cable modem 
condition, it is possible to have a clear vision about the activities needed to be processed in 
order of improving the system work. In figure 10 we can see the visualized relationship and 
principe of work of the information system segments so the work principle could be 
understood.  [7] 
                               
The procedure of issuing the intervention orders 
 
Beside the detection and prevention segment of the improved HS cable net information 
system, the order record application is also a very important part of the new management 
system. This application is first of all extremely user friendly thanks to a clear and simple 
structure. The picture below shows the opening part of the application. 
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Figure 11 Opening part of application 
 
First of all, the authorized person has to enter his/her username and password, in order of 
ensuring a reasonable security level. This level can be increased by importing more parameter 
requests like IP adress etc. 
The entry of a new intervention order requires a large set of information about the single user 
and the problem type ( example : adress,name and surname, phone number, problem 
description and other additional information that are relevant for the intervention on court. 
(picture 2). Also, it is important to specify the technician who obliges and issues the order. 
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                                            Figure 12 The entry of new orders  
 
The figures 11 and 12 in detail show the order issuing procedure, listing all obliged orders and 
also user information. In practice it came out as very usefull having an insight to these 
information, especially in situations when interventions are not being fullfiled ( no matter 
what reason). In that case we can exactly see who and when issued/obliged the order and why 
it has not been accomplished. 
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                                          Figure 13 Order printing  
The picture above shows the next step – the printing of issued orders. 
The day to day business procedure includes order issuing with the aim of enabling high 
quality sevice,on time, defined by the operator/user contract.
  
                          Figure 14 Detailed list of entered intervention orders  
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After accomplishing the intervention on court, the orders previously issued to the technicians 
in charge, are being returned. Once again we can see the benefits of such an organization 
inside the information system management (figures 15 , 16 ). 
 
                                     Figure 15 Procedure of order return  
 
 
The order return clearly shows the present status of the issued intervention also including the 
technician statements. This all leads to a clear definition of reposnsibilities, either single or  
work teams in charge. 
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                 Figure 16 Procedure of order return ( continued ) 
 
In case the intervention order status needs to be checked, this application enables searching 
tasks by various criteria (name and surname,adress etc.). The order status is checkable at any 
time from its issuing, showing all the changes and actions that have been made under some 
given circumstances ( figure 16 ). Since the order takeover and return dates are also evidented, 
this is also a criteria for measuring the efficiency of technicians on site.  
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                                            Figure 16b  Order search by a given criteria  
 
In case information editing is neccessary at an already defined order prescription, the 
procedure is easily implemented. First of all the editing candidates are selected . 
After that the technician in charge is selected, keeping records of the authorized person who is 
editing the order. This is very important for having an insight to the changes being made by 
the responsible technician, so every step is justified at the later revision. 
 
 
 
 
 
The goal of these measures is to eliminated every form of irresponsibility and indolence at 
work, so our operator/user relationship could remain on a high level of satifsaction. 
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Figure 17 Selecting the order we want to edit  
 
                          Figure 18 Procedure of editing the entered order / Technician change  
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This application also enables the creation and insight to statistic parameter reports based on 
the number of issued intervention orders. There are many possibilities for defining the type 
and purpose of the report, creating weekly report based orders, where one can clearly see the 
list of issued orders made in the last 7 days. 
 
 
 
 
 
 
 
 
                                     Figure 19 Searching the orders of the last week  
 
Also you have the opportunity to create a report based on a monthly level  
 
Revision and improvement of the HS cable net information system 
 
 28 
 
                                             Figure 20 Search by months   
 
Another possible opportunity is to create an issued intervention order report based on the 
technicians in site,their number of orders and adresses taken or on the net segment for which 
the intervention is required . 
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                           Figure 21 Current records of issued order interventions  
 
 
 
The weekly report can also be considered as an insight to the technicians efficiency on site . 
This way we create a clear picture about the engagement of the technicians and about 
eventually lacks when talking about work responsabilities. 
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                                        Figure 22 Order records of the last week  
  
The above mentioned report can also be created as a year report shown at the picture below: 
 
 
                                                Figure 23 Report for a selected year [5] 
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                                       Figure 24 Order records for a given year ( per months )  
 
 
 
Finally, it is important to present an exact description of the above mentioned information 
system segment. The picture below shows the cleary defined relationships and principles of 
work picture.  For a complete understanding of the matter you also need to involve the steps 
in application use which author defined above. 
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                                        Figure 25 Scheme of information system segments 
 
 
 
 
After entering the information for the order issuing via the application, we store all the 
mentioned information into our database, which represents the main part of the enire system. 
Any changes and actions made then will be recorded , updating the database every time. 
The report creation in any form, as well as the given searches and changes require the access 
to the database with the aim of accessability , editing and filtrating of entered information. 
 
 
 
Results of implementing the application 
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When talking about steps forward we made in sense of problem solving improvement and 
higher user satisfaction level,  time has shown that the implementation of those new segments 
was a very good decision. From the statistics in figure 26 below we can see why :
 
 
Figure 26 Order records indicated per months  
Figure 26 clearly shows that the number of issued order intervention is decreasing from 
month to month (except  the period of April and May which is not relevant for our statistics 
because of bad wheatear circumstances ). For example in August a technician had 907 orders 
to accomplish, in September it was only 408. This is the most relevant indicator for the 
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decrease of problems by using this application. In other words, the less the number of 
intervention orders , the better the service quality ( since there are falling problem tendencies).   
Another important fact is that the number of calls at our help desk decreased from about 480       
(every 2 minutes a user was calling to report a problem )  to about 120 during the work time ( 
8 hours). We obviously see that the HS cable internet crew made a step forward when talking 
about problem solving measures, which resulted in great user approvals and positive 
reactions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Conclusion 
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The HS cable internet as one of the leading internet providers has a huge responsibility over 
its users. Therefore the HS technician team is working hard on meeting the user needs in 
every sense. Being aware of the fact that a high quality service is the only way to defend its 
leading position at the completion market, constant revisions and system make-over are a 
must in this business. Since the technologies are improving from day to day, the most 
important issue is to be up- to date with those changes and to recognize and take new 
opportunities of the technology universe. Although the originally implemented information 
system was based on a good work principle, it still could not avoid user dissatisfaction caused 
by various technical problems. The constantly growing number of HS cable net users was 
both  the motivation for  improving the information system and also an indicator for the 
growing problems caused by lacks in the infrastructure. After revising the information system, 
segments in which changes needed to be made were clearly defined. The implementation of a 
new problem detection and prevention software was the first step in ensuring an updated high 
quality service. Together with the order printing application this should become a powerful 
instrument for  meeting user needs. User comments and also the empirical statistics showed 
that the HS cable internet surely made a huge step on its way of improvement in sense of 
operator / user relationship, organization and work discipline. This way a move from a 
reactive to a proactive way of troubleshooting was enabled. The final product of this is a 
satisfied user, which is off course the  main concern. However, still there is a long way to go 
when talking about successful service providing. For the further work  new goals have already  
 
 
 
 
been set. The future plans involve the acceleration of the problem detection and problem 
solving time frames by a constant implementing of new technologies.  
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The ideas for the necessary actions to be taken are evaluated through the day to day  work 
experience. These days the idea of an alarm system for preventing and recognizing problems  
is being evaluated, so user dissatisfaction caused by connection problems, which is the most 
common problem, can be avoided. This measure should alarm in cases when the cable modem 
signal quality is not on an appropriate level. The realization of this planned innovation would 
involve a preventive problem detection that the alarm application would forward to the 
technicians in charge via mail, sending them a detailed report about the problem and its 
nature. The implementation of this application is planned as soon as possible, with high 
expectations set. All in all the HS cable internet is giving great effort to meet their goals in 
order of ensuring a high quality service level, satisfying current user needs and also attracting 
new users in sense of expanding their business at the competition market. 
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Glossary 
 
CMTS /  cable modem termination system or CMTS is equipment typically found in a cable 
company's headed, or at cable company hub site, and is used to provide high speed data 
services, such as cable internet or Voice over IP, to cable subscribers. 
SNR / Signal-to-noise ratio is an electrical engineering measurement, also used in other fields 
(such as scientific measurement or biological cell signaling), defined as the ratio of a signal 
power to the noise power corrupting the signal. 
RF / A coaxial RF connector is an electrical connector designed to work at radio frequencies 
in the multi-megahertz range. RF connectors are typically used with coaxial cables and are 
designed to maintain the shielding that the coaxial design offers 
 
HFC network / Hybrid fiber-coaxial  is a telecommunications industry term for a broadband 
network which combines optical fiber and coaxial cable. 
 
SNMP/ Simple Network Management Protocol is used in network management systems to 
monitor network-attached devices for conditions that warrant administrative attention 
 
PHP /  Hypertext Preprocessor, is a widely used, general-purpose scripting language that was 
originally designed for web development, to produce dynamic web pages. 
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